Bicycle exercise testing therefore needs to be standardised for body weight so that different subjects perform similar relative work at each stage, otherwise larger subjects will have a performance advantage. Most existing bicycle protocols fail to take this into account. During treadmill exercise the patient has to carry his or her own weight and so this mode of exercise testing is automatically standardised.
the two STEEP tests the subjects' oxygen consumption rose gradually and exponentially and there was close agreement between the bicycle and the treadmill protocols. A higher proportion of subjects completed the treadmill than the bicycle protocol. Submaximal heart rates were slightly higher during the bicycle test. The STEEP protocol took less time than the modified Bruce treadmill protocol, which tended to produce plateaux in oxygen Bicycle exercise testing therefore needs to be standardised for body weight so that different subjects perform similar relative work at each stage, otherwise larger subjects will have a performance advantage. Most existing bicycle protocols fail to take this into account. During treadmill exercise the patient has to carry his or her own weight and so this mode of exercise testing is automatically standardised.
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Subjects and methods

Discussion
We have designed a new exercise protocol that is the first to be based on exponential rather than linear increments in workload. The test begins with a low workload and because it uses small, frequent increments it is suitable for even the most severely limited patients. Nevertheless, it is designed to induce cessation of exercise in patients with V02 max up to 35 ml/ kg/min within 15 minutes so that boredom and fatigue are not limiting factors. To allow measurement of oxygen consumption over the full 15 minute protocols the STEEP tests were initially validated in healthy men rather than the patient population for which they are designed. Both STEEP tests produced a gradual exponential rise in oxygen consumption in these healthy subjects, and no plateau in the cardiovascular responses was apparent.
For 11 of the 15 stages of the treadmill and bicycle tests the mean Vo2 was the same.
Oxygen consumption was slightly higher during the first 3 minutes of the treadmill protocol, possibly because the initial treadmill speed was considerably slower than the subjects' normal walking pace, causing them to adopt an inefficient gait. Vo2 was also higher on the treadmill during the final stage of exercise. This may be because some subjects performing the bicycle test had already reached their V02 max and were therefore unable to increase their oxygen consumption further during the last stage of the protocol. Our finding that the Vo2 max with the 20 W/ min bicycle protocol was lower than with the modified Bruce test accords with previous studies that showed VT2 max was 6%-17% lower on a bicycle ergometer than on a treadmill.2 I Possible reasons for a lower Vo2 max on a bicycle ergometer include an early end to exercise because of localised fatigue and pain in the quadriceps.'°In addition, the maximum cardiac output was lower during bicycle exercise,7 and this resulted in a lower V02 max because oxygen consumption is proportional to cardiac output."1 12 During submaximal stages the heart rate during the STEEP bicycle protocol was higher than during the treadmill protocol, despite similar oxygen consumption. This suggested a lower stroke volume during bicycle exercise as was reported in previous studies.' 13 14 Many We designed a new protocol based on short stages with exponential increments in workload. The potential advantage of this protocol is that it is suitable for a wide range of patients. The most severely limited patients should manage the initial low workloads, while the exponential rise in workload terminates the test within 15 minutes before boredom and fatigue become limiting factors. The treadmill test is unlikely to intimidate patients because the increments are small and simultaneous increases in speed and gradient are avoided. The test can also be used on a bicycle ergometer if an allowance is made for body weight. In healthy subjects we obtained close agreement between the mean oxygen consumptions for each stage with both modes of exercise. It remains to be seen whether this will be true in a representative patient population.
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